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PREFACE

The work upon which this report was based was financed in part
by funds provided by Mississippi-Alabama Sea Grant.

The theoretical and computational developments were undertaken
jointly by researchers at the Bureau of Business Research at the
University of Southern Mississippi and the Department of Agriculturai
Economics and Rural Sociology at Auburn University.

Any errors of fact, logic, or judgment in the report are the

responsibility of the authors.
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I. INTRODUCTION

The motivation of this research is to provide an estimate of the
magnitude of waste in the coastal counties of Mississippi and Alabama. The
analysis is focused on three main categories of pollutants which are:

(1) Water Effluents,
(2} Air Pollution,
(3) Solid Wastes.

The coastal counties included are: Hancock, Harrison, and Jackson
in Mississippi and Mobile and Baldwin in Alabama. As a unit, these counties
comprise an important economic section with an anticipated vital growth in
population and commerce.

Some of the most prominent industries in this region are naturally
those related to commercial and recreational fishery as well as tourism.
Hence, the quality of water is directly linked to the future production
opportunities of these industries. That is, water poliution imposes an
external burden that could hamper their growth and perhaps their survival.

Bell and Canterbery [2] indicate that economic Tosses due to water
poltution may result from reduced marketability and reduced biological
productivity of marine resources. They estimate the potentially productive
shellfish areas closed in 1971 due to pollution at 118,460 acres for both
the Mississippi and Alabama coastal region.

In addition to water pollution, both air pollution and solid wastes
have serious consequences in that they threaten wildlife and natural re-

sources and may ultimately cause iliness and premature death to people [6].



The literature of the last decade is rich in references 1o the
adverse nature of pollution. Many popular books and essays were written to
dramatize the plight of our habitat. Most take the view that economic
growth resulting from the application of science is at the heart of the
problem. Such books as those written by Zwick and Benstock [18], Commoner
[4], Battan [1], Benarde [3], and DeBell [5S], made it quite clear that a
sense of urgency prevails among ecologists, economists, politicians, and,
most important, private citizens.

Since most environmental abuse is attributed to the growth of output
of goods and services in the recent years, it became necessary for economists
to evaluate the consequences of such growth. Their task is two-fold: first,
there should be an assessment of the severity and extent of the environmen-
tai problem; second, there should be an attempt to provide answers Lo ques-
tions such as whether it is necessary to curtail the economic growth or
whether it is possible to maintain such a growth without abusing the environ-
ment.

Through cooperative efforts among researchers at the Bureau of Business
Research at the University of Southern Mississippi and the Department of
Agricultural Economics and Rural Sociology at Auburn University, research
into the economic-ecologic trade-off in the coastal counties of Mississippi
and Alabama was undertaken. The approach of this research followed broadly
methodologies adopted from the input-output techniques.

This research is the second portion of a three stage effort. A
report on the first portion, an economic evaluation, was completed in 1978
[9]. A third report which attempts to link the economic-ecologic activities

of the region will be completed later this year.




I1. METHODOLOGIES FOR ESTIMATING PHYSICAL QUANTITIES
OF POLLUTANTS
MISSISSIPPI-ALABAMA COASTAL COUNTIES

The estimates of the total physical quantities of poliutants for
the coastal counties of Mississippi and Alabama were ocbtained through aggre-
gation of separate estimates, one for Mississippi coastal counties and the
other for Alabama coasta) counties. Sources of data were the reports
published by the Bureau of Business Research, University of Southern Missis-
sippi [10), and the Agricultural Experiment Station, Auburn University [8].

Data for the coastal counties of Mississippi were gathered from various
sources. Water effluent loadings were basically derived from 1977 waste
water treatment facility printouts provided by the Mississippi Air and Water
Pollution Control Commission {MAWPCC) [7]. The majority of industrial process
waste water contributed by commercial establishments and households were
estimated using PAWPCC printouts as well as secondary sources.

Quantities of air poliutants for the Mississippi coastal counties were
derived from national data published by the Environmental Protection Agency
{15 and 16] and from studies of other areas [17]. Solid waste data were
obtained primarily from per-capita solid waste factors [13]., For further
details, the reader is referred to [9].

Data for the coastal counties of Alabama were gathered from various
sources also. For industrial firms a significant portion of water effluents
data were gathered from files maintained by tne Alabama Water Improvement Com-
mission (AWIC) or from the Mobile 208 study [14]. A1l fipms with significant

discharges made directly to stream segments had their mon{ toring reports filed



with the AWIC. Any firm in the region for which there was no file either
had no significant or measurable discharge, or discharged to a municipal,
semi-public, or private treatment facility. Accordingly, the discharge of
municipal treatment facilities was then allocated to the industrial sectors
on the basis of their employment, the assumption being that the waste was
primarily "sanitary waste."

Air pollution emissions data for the Alabama coastal counties were
also obtained primarily from EPA publications [15 amd 16]. For solid waste
data, the majority of estimation factors: came from Salvato [13] and Niessen
[11 and 12].

For further description and analysis of data collection and estimation

procedures, the reader is referred to the Alabama report [8].



TII. THE ENVIRONMENTAL STRUCTURE
MISSISSIPPI-ALABAMA COASTAL COUNTIES

In cases where there was disparity between the two components of
environmental data, an effort was undertaken to make them compatibie. This
effort has taken two forms. The first involves the cliassification of the
economic activities of the two regions into producing sectors and households.
Fach producing sector comprises a set of industries. The pattern adopted in
this study follows the procedure used in the economic portion [9]. There,
the economic activity was divided into 26 endogenous sectors and a household
sector. The second effort involves the allocation of physical volumes of
pollutants to the proper economic sectors.

For this purpose, environmental data that appeared in the separate
reports for the coastal counties of Mississippi [L0] and the coastal counties
of Alabama [8] are summarized in Table 1 and Table 2, respectively. It can
be observed from these tables that the effluents chosen to be included in the
aggregation are those for which data are available in common for the two
regions.

The three main categories of pollutants which were common to both

studies were:

Water Effluents

Waste Water
Nitrogen
Sulfide
Flouride
Phosphate
Zinc
Cadmium
Iron
Chromium
Aluminum
Copper
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Nicke?

Lead

BOD (Abnormal)
Suspended Solids
011 and Grease
Phenols

Organic Carbon
Air Pollution
Nitrogen Qxide
Sulfur Oxides
Carbon Monoxide
Particulates
Aldehydes
Hydrocarbons
Solid Wastes
Solid Wastes

The combined basic structure of the environmental matrix for the
coastal region of Mississippi and Alabama is given in Table 3. This table,
which is constructed through the aggregation, item by item, of Tables 1 and
2 contains 26 rows representing the endogeneous sectors, one row representing
households, and 25 columns. The first column headed Waste Water is water
partially treated or non-treated which is discharged to natural waters as a
consequence of the economic process. The other 24 columns are net unpriced
loadings of water effluents, air emissions, and solid waste from the area's
economy into the environment. The units of measurement differ but, when
appropriate, were given in tons per year. The coefficients in the table
represent values estimated for the year 1977.

An examination of Table 3 reveals that some producing secters have no
environmental data. There are several reasons for these omissions: the
unavailability of data in published form, the impossibility of obtaining
information directly, or the relative insignificance of that poliutant to
that sector.

A ranking of pallutents according to economic criteria as represented




by the producing sectors is given in Table 4, The information in this table
provides a basis for identifying and comparing the sectors in terms of their
relative importance in generating volumes of pollutants. For instance,
ranking for sulfides, Chemicals and Atlied (Sector 13) is ranked highest among
the producing sectors in its contribution, The lowest contribution is by
Lumber and Wood (Sector 10).

Table 5 gives the volume of pollutants per $10,000 of output. Each
entry in the table represents the magnitude of pollutants per $10,000 pro-
duced. For instance, Food Processing {Sector 8) contributes .476 miliion
gallons of waste water, .015 tons of nitrogen, .028 tons of BOD, .049 tons
of suspended solids, .025 tons of settleabie solids, .013 tons of oil and
grease, .018 tons of nitrogen oxide, .067 tons of sulfur oxide, .001 tons of
carbon monoxide, .035 tons of particulates, and 3.2 tons of solid waste for
each $10,000 produced during one year.

It this manner, a comparison can be made among sectors in terms of
the production of pollutants per unit of sales, @ unit being defined as
$10,000 of output. It is necessary to mention here that the values given
in the table represent the "direct” environmental effect of $10,000 of
sectoral sales. The “secondary" environmental effects resulting from the
interindustry sales and purchases will be given in a later report.

Table 6 ranks the producing sectors in terms of the environmental
factors for each $10,000 of sales. For instance, Sector 11 produces more
phosphate per $1G,000 of sales than Sector 27, and this sector in turn
produces more phosphate per $10,000 than Sector 15, and so on. A Took at
Table 4 and Table 6 will reveal that the two types of ranking give different
resuits. In Table 4, the ranking is based upon total magnitudes, while in

Table 6 it is based upon a unit of production of $10,000.




Table 7 gives a review of each pollutant separately. For each pollu-
tant, the top five sectors that contributed the highest direct loadings are
specified and the results displayed as percentages. For each of the resi-
duals the top five contributors accounted for the majority. Socme residuals
as indicated by this table are shown to be contributed entirely by a single

sector. For instance, sulfides are produced entirely by Chemicals and Allied

{Sector 13).
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TABLE 7
PERCENT OF TOTAL POLLUTANTS

ATTRIBUTABLE TO THE TOP FIVE SECTORS BY POLLUTANT CATEGORY

MISSISSIPPI-ALABAMA COASTAL COUNTIES

25

Sector

13
16
11

27

27
11

25

13

13
14

27
il
13
21
28

11

16
15

Percent

Waste Water

63
30

Nitrogen

37
34
10

Sulfides
100

Flouride

Phosphate

61
17
10

47
42

15

11
13
10
17
16

13

15

10
19

15

13

Sector

Cadmium

Chromi um

Aluninum

Copper

Nickel

Percent

72
28

72
28

81
19
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TABLE 7 {Cont)

Sector Percent Sector Percent

Lead Sul fur Oxide
17 90 20 72
13 6 11 7
11 3 13 6
10 1 24 4
18 3

BOD Carbon Monoxide

11 63 27 55
27 15 20 34
13 9 2 4
b 4 7 3
25 4 4 1

Suspended Solids Particulates
4 gh 20 27
3 3 27 14
2 1 2 12
11 10
14 9

0i1 & Grease Aldehydes
27 31 20 23
8 20 24 13
25 20 7 12
13 17 19 9
21 4 11 9
Phenols Total Hydrocarbons

13 84 27 66
10 14 20 20
11 2 2 7
7 1
13 1

Organic Carbon Solid Waste
13 | 84 27 40
10 14 10 13
il 9 21 11
8 6
Nitrogen Oxide 15 >

20 95



IV. EVALUATION OF THE MODEL

The purpose of this report is to determine the physical magnitudes
of air, water, and solid waste pollution generated through the economic
activities of the coastal region of Mississippi and Alabama. It is a
Joint effort undertaken by two separate study groups in Mississippi and
Alabama. Although there was coordination in developing the models, it
was necessary for each unit to construct its own model for its own coastal
region. The combined information common to both regions was extracted and
adapted to produce this report. Therefore, no detailed explanations of
sources and uses of data were given. Instead, the interested reader is
referred to the individual sources [10 and 8] for further reference.

The bulk of time and effort for both studies was devoted to finding
data to fill cells in a matrix. Some of the data were readily available
in a useable form. Others had to be generated through various estimation
procedures such as adaptation of data of other regions, the use of national
data, or the use of factors established by engineering and scientific metho-
dolegies. Hence, each study group had to rely on avaiTabTe sources of
information in its own region.

Even though the separate studies used principally similar techniques
at arriving at the results, some differences naturally occur. Therefore,
due to such shortcomings, the reader is cautioned to keep in mind the neces-
sary qualifications when interpreting and applying the results of this

report,

27
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